Considerable amounts of odd-numbered fatty acids, such as non-hydroxy C15 and C17 and 3-hydroxy Cil and C13 acids, were found in lipopolysaccharides from Vibrio cholerae 35A3 (Inaba).
The fatty acid composition of lipopolysaccharides (LPS) of many gram-negative bacteria has been well investigated (11) , but relatively little work has been done with Vibrio cholerae. Armstrong and Redmond (1) studied V. cholerae 569B (Inaba), and Raziuddin and Kawasaki (13) and Raziuddin (12) used V. cholerae El Tor (Inaba) as well as V. cholerae 569B (Inaba). Rietschel et al. (17) have studied the nature and linkages of the fatty acids present in LPS from Vibrio metchnikovii and Vibrio parahaemolyticus.
Using gas-liquid chromatography, we made a comparable study of the fatty acid composition of LPS isolated from the cell walls of selected strains of V. cholerae, strains 35A3 (Inaba), NIH 90 (Ogawa), and 4715 (Nag). V. cholerae 35A3 (Inaba), NIH 90 (Ogawa), and 4715 (Nag) (type 03 according to the classification of Sakazaki and Tamura [19] ) were cultured in 1% glucosepeptone medium, pH 8 .0, at 300C for 16 h. The cells, except strain 4715 (Nag), were treated with 1% phenol for 12 h at room temperature and then washed with cold distilled water.
The cell walls were prepared, as described previously (6) (Fig. 1) . In addition to these two fractions, which were well separated from each other, some unknown materials (Fig. 1 , bands A, B, A', and B') were detected in residue 2 from both strain 35A3 (Inaba) and strain 4715 (Nag). There was one additional unknown band (Fig. 1 , band C) in residue 2 from strain NIH 90 (Ogawa). The ratio of the amount of nonhydroxy fatty acid esters to the amount of 3-hydroxy fatty acid esters was estimated to be approximately 1:1 in each strain. Each of the two fractions was extracted with hexane.
Total lipid and fatty acid content of LPS from the cell walls of the three strains are shown in Table 1 . The total lipid content was between 25 and 34% of the LPS. The total fatty acid content recovered as methyl esters was unexpectedly low (7%) in NIH 90 (Ogawa) LPS, approximately 1/3 that of both strain 35A3 (Inaba) and strain 4715 (Nag) LPS.
The results of the analysis of the nonhydroxy and 3-hydroxy fatty acid fractions by gas-liquid chromatography are presented in (4, 14, 16) . This amide-linked 3-hydroxy acid is present in the LPS of all gram-negative bacteria so far investigated, with the exception of Brucella (2, (9) (10) (11) 16) . If several 3-hydroxy fatty acids do occur, the one with the longest chain is amide linked (11, 16) . It has been shown by Rietschel (16) that in LPS from V. cholerae strain 569B (Inaba) Cl4ho is an amide-bound fatty acid. This has also been observed by Raziuddin with LPS from V. cholerae El Tor (Inaba) as well as 569B (Inaba) (12) . In this study, we have shown that C14h-0, which is the most usual amide-bound fatty acid in many gramnegative bacteria (15, 16) , is the longest-chain 3- hydroxy fatty acid in the LPS from all of the three selected strains of V. cholerae, 35A3 (Inaba), NIH 90 (Ogawa), and 4715 (Nag). Of particular interest is the finding that unexpectedly high amounts of both odd-numbered nonhydroxy and 3-hydroxy fatty acids, i.e., C15i0, C170, Cllh0o and Cl3ho, are detected in the LPS of 35A3 (Inaba), whereas very little of these was found in the LPS of the other two strains. The occurrence of the odd-numbered fatty acids C13 and C15 in LPS has been reported in Veillonella (3, 5) , C17 has been reported in Brucella (2, 9), C15 and C17 have been reported in Myxobacter (18) , and C13 has been reported in Selenomonas ruminantium (8 
